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ABSTRACT

Common inflammatory airway disorders, such as seasonal and perennial allergic rhinitis, acute sinusitis, and nasal polyposis,
can have a significant impact on patient health and quality of life. Intranasal corticosteroids are recommended as part of treatment
plans for each of these illnesses because they reduce inflammation and thus symptoms. In order to compare the efficacy and
safety of a new nano formulation of mometasone furoate nano-nasal spray (MF-NNS) with a commercially available nasal
spray called mometasone furoate nasal spray (MFNS) for the treatment of allergic rhinitis, 20 rhinitis patients were enrolled in
this randomized controlled trial (10 to 50 years). Patients were given 50 mcg MF-NNS doses in the morning and evening. This
regimen was administered as a nasal spray for a 3-week efficacy and safety phase. The primary endpoints changed from baseline
in the subjects’ congestion as determined by the physicians’ assessment of allergic rhinitis. Analysis of variance was used to
evaluate all efficacy end points. More clinical trials have shown that MF-NNS reduces both objective and subjective markers
of inflammation in adults, adolescents, and children.
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When the human nasal mucosa is exposed to natural
allergens, an Ig-E-mediated immune response occurs,
which can lead to a chronic inflammatory illness such
as allergic rhinitis (AR). AR symptoms can be either
seasonal or ongoing.! Patients with persistent AR symp-
toms experience sporadic or ongoing symptoms caused
by allergens such as animal saliva and cockroach, dust
mite, and mould dander. Sneezing, postnasal drip, rhi-
norrhea, nasal irritation, nasal congestion, and rhinor-
rhea are all symptoms of AR. Patients also experience
non-nasal symptoms such as red, itchy, or watery eyes.?
One of the most common and frequently troublesome
symptoms is nasal congestion, which is linked to sleep
disturbances that can impair cognitive performance, re-
duce health-related quality of life, and cause psychoso-
cial dysfunction.?

Seasonal allergens, such as molds or pollen, cause
an IgE-mediated reaction, resulting in seasonal aller-
gic rhinitis.* Contact with allergens on a regular or in-
frequent basis causes a variety of disorders, including
perennial allergic rhinitis. Dust mites, molds, insects
(cockroaches), and animal dander are the most com-
mon indoor allergens® In seasonal and perennial aller-
gic rhinitis, the nasal mucosa is heavily infiltrated with
inflammatory cells such as eosinophils and basophils,
and mast cells release inflammatory mediators such as
histamines, prostaglandins, and leukotrienes.® Nasal
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congestion is a common complaint among patients
suffering from allergic rhinitis. Eye symptoms include
scleral redness, tearing, burning, and itching.’

AR treatment’s main goals are to prevent or reduce
symptoms as safely and efficiently as possible.® In-
tranasal corticosteroids, in addition to appropriate pre-
ventive measures, are regarded as the first-line
treatment for chronic AR because they reduce both the
early and late stages of the immune response.’ These
medications inhibit the production and release of cy-
tokines, block the release of Ig-E-mediated mediators
from mast cells and basophils, and reduce the number
of both pro-inflammatory cells. Furthermore, their
ability to reduce nasal secretions and mucous mem-
brane permeability aids in the relief of AR symp-
toms.!® The goal of this study is to assess the efficacy
and safety of mometasone furoate nano-nasal spray
(MF-NNS) 50-pg doses administered once daily in the
morning in the treatment of rhinitis patients. MF-NNS
was a newly prepared nano nasal spray made from
polymers!! that was chemically tested and approved
by all means and found to be within USP 42 specifi-
cations.

Materials and Methods

In this prospective, randomized clinical trial, the
first and last visits served as the study’s two points of
measurement. The final visit was scheduled 3 weeks
+5 days after the initial exam. This trial included a 3-
week efficacy and safety phase. During the study, the
primary effectiveness measure was the mean change
in the physician-evaluated total nasal symptom score
(TNSS) from baseline to day 21. Other efficacy vari-
ables in the phase include subject-evaluated TNSS, in-
dividual nasal symptoms, and total symptom score
(TSS, non-nasal and nasal symptoms, summed). Dur-
ing the open-label phase of the improvement period,
doctors reviewed the overall state of PAR. Adverse
events (AEs) were recorded throughout.

Ethical standard

This study was carried out in accordance with the
Helsinki Declaration and was approved by the Rashid
Latif Medical and Pharmacy College and Hospital’s
ethics committee in Lahore, Pakistan (RLCP-ID: CT-
RLCP-000133-2022).

Efficacy evaluations

Subjects were evaluated during therapy based on
their severe nasal rhinitis symptoms over the previ-
ous 12 hours. Symptoms were recorded twice a day
on diary cards provided by the doctor to each patient:
when they first appeared before dosing in the morn-
ing and about 12 hours later in the evening. The out-
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comes or symptoms were noted and recorded in the
patient’s file. The study drug’s initial dose was ad-
ministered at the study center under the supervision
of the investigator or a designee (hospitals). The doc-
tor assessed the severity of the symptoms at the base-
line (day 1) and day 21 visits. Rhinorrhea (nasal
discharge/runny nose or postnasal drip),
stuffiness/congestion, itching, and sneezing are all
nasal symptoms. Non-nasal symptoms include itch-
ing or burning eyes, watering or tears, ocular redness,
and ear or tongue irritation.

Safety evaluation

At the start of each session, a physician evaluated
all subjects’ adverse events. The subjects’ overall
health status was monitored based on examinations
until the final visit. All adverse events (AEs) were
recorded in the patients’ medical records and on a case
report form.

Eligibility criteria

The study included children and adults of any age
who had a diagnosis of rhinitis sicca, symptoms of dry
nose caused by the use of specific drugs, or who were
receiving concurrent treatment for allergies or rhinos-
inusitis. Patients were evaluated if they displayed any
of the following important symptoms: a dry nose is
characterized by crusting, itching, sneezing, pain in
the nose, an anterior/runny nose, thick nasal discharge,
impaired nasal breathing or nasal obstruction, im-
paired sense of smell, impaired sleep, and the desire
to clear one’s throat.

Only symptoms classified as mild or severe, or at
least twice as moderate or strong, were eligible for in-
clusion in the analyses. Patients rated their symptoms
on a 0-3 ordinal scale (O=none, 1=mild, 2=moderate,
and 3=strong). In order to provide a realistic picture of
typical therapy and therapeutic output, no additional in-
clusion or exclusion criteria were defined beyond those
in the Instruction for Use. Patients were instructed to
use 1-2 sprays per day, according to the manufacturer’s
instructions. Different dosing recommendations had to
be noted in the case report form. With each spray, 0.10
mL of solution was released (Figure 1).

Criteria

Inclusion criteria were: 1) children and adults aged
10 to 50 with rhinitis; and ii) the ability and willing-
ness to understand and provide informed consent.

Exclusion criteria included: i) current pregnancy;
it) current hospitalization; iii) inability to complete on-
line questionnaires or follow study requirements; iv)
kidney failure or dialysis, severe liver disease or cir-
rhosis; v) any parathyroid disorders; and vi) previous
SARS-CoV-2 infection.
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Statistical analysis

Databases, double entries, checks for outstanding
values, and locks are created when EXCEL software
is used for data management. To conduct statistical
analysis, SPSS 25.0 software is used. A planned study
has a 90% chance of detecting a difference between
MF-NNS and commercial mometasone furoate nasal
spray (MFNS) nasal spray. Given that the study had
more than 20 participants.

Results

The study includes 20 patients aged 10 to 50 years
old who were given 50 mcg/dose of MFNS and MF-
NNS. Demographic and clinical characteristics were
comparable between the two groups. One subject (4%)
out of ten who received MFNS did not complete the
study or had the same gap in his doses. Two subjects
who received MF-NNS refused to continue in the study
due to other health issues. Three subjects were dropped
from the curriculum. MF-NNS subjects had a signifi-
cantly greater reduction in symptoms endpoint of physi-
cian-evaluated change in TNSS from baseline to day 21
than MFNS subjects. Similarly, significant improve-
ments in MF-NNS were discovered. Improvement was
increased in subjects who took MF-NNS for 21 days.
Throughout the study, subjects were evaluated by
physicians for overall rhinitis conditions in two groups:
those who received MFNS and those who received MF-
NNS. Subjects treated with MF-NNS had significantly
better overall rhinitis at baseline than those treated with
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MEFENS. Throughout the study, both groups showed a
general trend toward continued improvement in the
physician-evaluated overall condition of rhinitis. Fur-
thermore, the degree of improvement increased with
therapy duration (Tables 1-4).

Safety

The frequency of adverse events (AEs) was com-
parable between the MFNS and MF-NNS groups, and
the majority of AEs were deemed to be of mild or
moderate severity and unrelated to therapy throughout
both times. 15% and 16% of patients receiving MFNS
or MF-NNS, respectively, experienced adverse events
(AEs) that were thought to be possibly, probably, or
definitely related to the treatment. During the period,
the most frequently reported treatment-related AEs for

Table 1. Patients’ profile.

Characteristics N

Age in years (average)

Mean =+ standard deviation 39

Range 10-50
Gender

Male 12

Female 8

Body mass index
Mean =+ standard deviation 25

Diabetes as native disease 4
HIV 0
Hypertensive 5

Accessed for eligibility
N=30

Eligibility end Enrolled

Allocated=10
MF-NNS

Mot enrolled=10

Mot meeting Inclusion
Criteria

Declined

Figure 1. Subject flow chart throughout the study. MF-NNS, mometasone furoate nano-nasal spray.
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MEFENS and MF-NNS were: epistaxis, seven for MFNS
(4%) and nine for MF-NNS (5%); headache, six for
MFNS (3%) and five for MF-NNS (3%); sneezing,
five for MFNS (3%) and seven for MF-NNS (4%);
and coughing, three for MFNS (2%) and five for MF-
NNS (3%).

Discussion

Perennial AR can begin in childhood and may be
a precursor to allergies or respiratory conditions later
in life. Because they are administered directly to the
nasal mucosa, intranasal corticosteroids are an effec-
tive treatment for PAR in children. Their anti-inflam-
matory effects reduce nasal itching, sneezing,
rhinorrhea, and nasal congestion.'>!* The current study
found that MF-NNS was significantly more effective

Efficacy and safety of a new mometasone furoate nasal spray formulation

Table 2. Adverse events reported during the 21-day study
period.

Variable N

Discontinuation of treatment 3

Adverse events MF-NNS (9) MFNS (8)
Fatigue 1 1
Nausea 1 0
Headache 4 6
Insomnia 4 2
Pruritus 2 2
Anemia 0 0
Cough 3 7
Arthralgia 1 1

MEF-NNS, mometasone furoate nano-nasal spray; MFNS, mometasone furoate
nasal spray.

Table 3. Baseline and outcome ratings for the initial and final endoscopic examinations (on an ordinal scale of 0-3, ex-

pressed as mean standard deviation).

Dryness of nasal mucus Redness of nasal mucosa Edema of nasal mucosa Crusting/itching
Baseline Outcome Baseline Outcome Baseline Outcome Baseline Outcome
MF-NNS  2.16+0.95 1.41+0.23 1.71£1.72 1.32+1.22 1.12+1.12 1.82+1.35 2.12+1.35 1.52+1.10
MFNS 2.72+0.15 1.89+0.21 1.61+1.82 1.92+1.02 2.15+1.92 2.85+1.33 1.19+1.35 1.92+1.30
MF-NNS, mometasone furoate nano-nasal spray; MFNS, mometasone furoate nasal spray.
Table 4. Characteristics.
Parameters Characteristics, n=20
Age 10-50
Male sex, n (%) 12 (60)
Female sex n (%) 8 (40)
Diabetes, n (%) 4(34)
Hypertension, n (%) 5(24)
Median laboratory values before MF-NNS (9) MEFNS (8) SD
ALT, U/L Between 15-30 Between 15-30 0.31
AST, U/L Between 21-58 Between 21-58 0.25
ALP, IU/L Between 69-90 Between 69-90 0.24
CPR, mg/L Between 7-10 Between 7-10 0.12
LDH, U/L Between 147-208 Between 147-208 0.26
IgE (kUA/L) Between (0.70-3.49) Between (0.70-3.49) 0.30
Median laboratory values after 21days treatment MF-NNS (9) MFNS (8) SD
ALT, U/L Between 18-31 Between 18-31 0.22
AST, U/L Between 26-50 Between 26-50 0.46
ALP, IU/L Between 63-90 Between 63-90 0.13
CPR, mg/L Between 7-14 Between 7-14 0.45
LDH, U/L Between 137-210 Between 137-210 0.23
IgE (kUA/L) Between (0.70-3.49) Between 3.50-17.49 0.42

MF-NNS, mometasone furoate nano-nasal spray; MFNS, mometasone furoate nasal spray; ALP, alkaline phosphate, ALT alanine aminotransferase; AST, aspartate aminotransferase;

CRP, C-reactive protein; LDH, lactase dehydrogenase; LFT, liver function test, SD, standard deviation.
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than MFNS in relieving rhinitis symptoms in subjects
aged 10-50 years, as evidenced by reductions from
baseline over a 3-week period. Individual nasal symp-
tom scores decreased significantly more with MF-
NNS than with MENS over days 1-21, supporting
these findings. According to doctors and subjects, the
general state of rhinitis and response to treatment im-
proved during MF-NNS treatment. These variables
showed a trend of further improvement over a three-
month treatment period for both MF-NNS recipients
and those receiving MENS during the research period.
The findings of this study support the findings of a
dose range study in subjects aged 10 to 50 years with
seasonal AR. Patients whose MF-NNS intake at 50
pg/day was significantly more effective than MFNS
in lowering the doctors estimated rate. Doctors have
reported a greater improvement in symptoms when
using MF-NNS. There were no reported deaths or life-
threatening adverse events. Subjects experienced no
serious adverse events. Only three subjects discontin-
ued treatment for reasons unrelated to ADR, one from
group MFNNS and two from group MF-NS. No clin-
ically significant changes in laboratory parameters,
vital signs, or limited physical examinations were ob-
served in any treatment group. The trials were com-
pleted by 17 subjects in total.

Conclusions

At the end of the trial, MF-NNS doses of 50 mcg
given once daily significantly reduced rhinitis grade,
with differences reaching statistical significance with
commercial medications. Mometasone furoate nasal
spray and MF-NNS were both tested for 21 days, and
MF-NNS showed statistically greater improvements
in congestion than baseline. MF-NNS reduces nasal
symptoms such as nasal blockage and congestion,
making it an effective and well-tolerated treatment for
seasonal rhinitis in both adults and children.
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